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I HAVE reported in previous columns 
that researchers with the University 
of Minnesota (Feedstuffs, Sept. 6, 2006) 

and The Pennsylvania State University 
(Feedstuffs, March 8, 2010) evaluated 
parameters for pasteurizing colostrum 
before it was fed to calves. 

This practice seems to have had limited 
acceptance, possibly because it requires 
a very closely set and monitored batch 
pasteurizer system and it is another 
system on a dairy that adds costs and 
labor and requires management time. 

However, pasteurizing waste milk 
before feeding it to calves has gained 
wider use, especially among larger herds 
(National Animal Health Monitoring 
System, 2007). Still, the effi cacy and 
profi ciency in pasteurizing waste milk 
on the farm have not been studied in 
more detail or reported until recently by 
Elizondo-Salazar et al. (2010). 

The Elizondo-Salazar study identifi ed 
six central Pennsylvania dairy farms 
ranging in size from 500 to 2,000 cows 
that had been pasteurizing waste milk 
for more than a year. Of these farms, 
two used a high-temperature/short-
time (HTST) method (160°F for 15 
seconds), two used a low-temperature/
long-time (LTLT) batch method (145°F 
for 30 minutes) and two farms used 
a combination of commercial and 
homemade components. 

However, none of these farms had 
a routine quality control protocol for 
measuring pasteurization effi cacy.

Samples of waste milk were collected 
before and after pasteurization and from 
one bucket just before feeding it to a calf. 
These samples were collected twice daily 
for 15 days, put on ice and then frozen on 
the farm before all were transported to 
campus for bacterial culture. 

What is striking from data in Table 1 
is the wide standard deviations that are 
greater than the mean in every category. 
This was also indicated by the median 

being much lower than the mean for 
most counts and by the wide variation in 
bacterial values. 

Target values for bacterial categories 
in waste milk were those proposed by 
McGuirk (2003) as follows: standard 
plate count (SPC) of fewer than 10,000 
colony forming units (CFU) per milliliter; 
environmental streptococci, coagulase-
negative staphylococci (CNS) and gram-
negative non-coliforms of fewer than 
5,000 CFU/mL each, and a fecal coliform 
count of 0 CFU/mL. 

Using these proposed standards, 

86%, 93% and 88% of pre-pasteurization 
samples contained fewer than 5,000 
CFU/mL of environmental streptococci, 
CNS and non-coliforms, but only 8% of 
samples contained fewer than 10 CFU/mL, 
and 39% of samples contained fewer than 
100 CFU/mL of coliforms. 

Elizondo-Salazar noted that there are 
few published studies that document 
what exposure levels of these bacteria 
calves can withstand. They also noted 
that the calves’ nutritional and health 
status would affect their ability to 
withstand these bacterial challenges. 

As I continually try to get dairies 
to understand, calves are the most 
vulnerable and sensitive animals on a 
dairy.

The effectiveness of pasteurization 
(Table 1) is evident in that nearly all 
samples met the target value of fewer 
than 5,000 CFU/mL for environmental 
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1. Bacteria counts (CFU/mL) for waste milk before and after 
pasteurization and before being fed by bucket to calves
Item Number Mean Std. deviation Median
SPC

Before pasteurization 147 64,712 104.496 8,000
After pasteurization 147 5,877 28,481 80
Bucket 129 30,433 61,201 5,200

Environmental streptococci
Before pasteurization 147 18,368 51,992 900
After pasteurization 147 2,171 15,014 0
Bucket 129 13,368 37,918 460

CNS
Before pasteurization 147 5,458 22,229 360
After pasteurization  147 342 2,672 0
Bucket 129 7,926 23,932 160

Coliforms
Before pasteurization 147 900 4,358 200
After pasteurization 147 62 387 0
Bucket 129 737 3,470 40

Non-coliforms
Before pasteurization 147 28,420 78,681 0
After pasteurization 147 7 56 0
Bucket 129 12,414 46,515 0

2. Least squares means of bacteria counts (log CFU/mL) before 
and after pasteurization and in buckets before consumption by 
calves
    Std. error Before vs. Before vs. After vs.
Item Before After Bucket of means after bucket bucket
SPC 1.29 1.98 3.71 0.23 <0.001 <0.001 <0.001
Environmental streptococci 3.34 1.04 2.54 0.44 <0.001 <0.001 <0.001
CNS 2.46 0.76 2.35 0.37 <0.001 <0.001  0.44
Coliform 2.14 0.45 1.57 0.19 <0.001 <0.001 <0.001
Non-coliforms 1.52 0.12 1.84 0.33 <0.001 <0.001  0.06



Reprint2   Feedstuffs, March 14, 2011

streptococci, CNS and non-coliforms 
(98%, 99% and 100%, respectively), while 
92% had a coliform count of fewer than 
100 CFU/mL. 

When bacterial values were expressed 
as log CFU/mL (Table 2), SPC decreased 
by 63%, and all other counts decreased 
by more than 74% due to pasteurization.

The most disturbing element 
uncovered by this research is the major 
increases in various bacteria categories 
after pasteurization by the time calves 
would have been fed by bucket. This 
study was done in the spring; hence, 
warmer weather could have accelerated 
bacteria growth. It is also possible that 
the equipment in which the waste milk 
was contained until feeding, as well as 
the buckets used for feeding, could have 
contributed to contamination or rapid 
growth of bacteria. 

Pasteurization is not sterilization. 
Elizondo-Salazar noted that incomplete 
pasteurization, the time interval between 
pasteurization and feeding, the lack of 
refrigerated storage, uncovered storage 
between pasteurization and feeding, 
poor or infrequent cleaning of feeding 
equipment and scratched or hard-to-
clean feeding equipment could also 
have contributed to the greater bacteria 

counts by feeding. 
Such recontamination or regrowth 

diminishes the value of pasteurization. 
It also creates a false sense of security 
and decreases the return on costs and 
labor put into the whole pasteurization 
process. 

In this study, initial bacteria 
counts were reasonably low. If they 
had been greater, or if the Johne’s 
organism (Mycobacterium avium ssp. 
paratuberculosis) was present, the 
pasteurization process conditions may 
not have been as effective in greatly 
reducing or eliminating pathogens. The 
Johne’s organism was not detected 
after 60 minutes of heating at the 
pasteurization temperature of 140°F, 
although these results were less 
consistent than results for four other 
pathogens tested (Godden et al., 2006). 

Without a close monitoring system 
and quality control process, how would 
a producer know what occurred? In this 
study, the dairies did not have a routine 
quality control protocol.

The Bottom Line
None of the dairies in this study 
monitored their waste milk pasteurization 

process. The process appeared to be 
fairly effective at lowering the bacterial 
count in waste milk utilized on these 
dairies. However, the value of that 
pasteurization process was diminished 
because bacteria levels in the pasteurized 
waste milk were considerably increased 
by the time calves were actually fed the 
pasteurized waste milk.
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